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The observed equilibrium shapes of phospholipid vesicles of topological genus 2 (shapes with two holes) are found to be in agreement with theoretical predictions on the basis of a minimization of the elastic curvature energy for fluid membranes under the constraints of constant area, volume, and area difference (between the inner and outer layers of the membrane). For some particular geometrical characteristics, the shapes of the vesicles change continuously and randomly on a slow time scale (tens of seconds) and thus exhibit conformal diffusion. This phenomenon is a reflection of the conformal degeneracy of the elastic curvature energy. Its observation sets a limit (three constraints) on the number of physical constraints relevant to the determination of the shapes of vesicles. (8). Another more subtle property of the energy is its invariance with respect to sphere inversions. A sphere inversion is defined simply by choosing an inversion center 0 and "inverting" the distances (9). In contrast with the previous symmetries, the sphere inversions, although they may preserve the energy of a vesicle, may alter its shape. All of these transformations combined-translations, rotations, dilations, and inversions-form the group of three-dimensional conformal transformations, and, as just explained, the elastic curvature energy does not change as a result (that is, it is conformally invariant).
In particular, the state of minimal elastic curvature energy (the ground state) is conformally invariant. For vesicles of spherical (11, 12) .
For vesicles of topological genus 2, the ground state is the Lawson surface L (Fig. 1) and its conformal transforms (13) (15) . Our observations fully confirm these predictions. Figures 2, 3 , and 4 present observations of vesicles of genus 2 with a unique stable shape. The "button"-like vesicle shown in Fig. 2 has been reported by our group (12) . In Fig. 2 The potential dependence of resonance conditions for the excitation of surface plasmons was exploited to obtain two-dimensional images of the potential distribution of an electrode with high temporal resolution. This method allows the study of spatiotemporal patterns in electrochemical systems. Potential waves traveling across the electrode with a speed on the order of meters per second were observed in the bistable regime of an oscillatory electrochemical reaction. This velocity is close to that of excitation waves in nerve fibers and is far greater than the velocity of reaction-diffusion waves observed in other chemical systems.
